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FOREWORD 



Aviation's dynamic growth since early in this century has 
dramatically refashioned America's travel patterns and given new 
form to the economic and social structure of the Nation. The 
greatly increased mobility afforded by air travel has proven 
particularly attractive to businessmen and opened up new modes of 
industrial development and plant site location. 

Aviation technology today is on the verge of significant 
advances in a number of areas . The resulting increases in both 
number and complexity of aircraft will generate a continuing need 
for an adequate supply of skilled flight and ground personnel. 

This study, prepared by Arizona State University under contract 
to the Economic Development Administration, investigates the 
feasibility of meeting the expected need through establishment of 
a civil aviation education center. 
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A STUDY TO DETERMINE 
THE FEASIBILITY OF ESTABLISHING A 
NATIONAL PROGRAM FOR TRAINING 
SKILLED AVIATION PERSONNEL 



General Introduction 

Powered flight, which did not exist sixty-four years ago, has grown 
until it is now, and has been since July 1962, the largest single 
non-agrarian employer of people in the America economy* The employment 
figure in the manufacturing phase of aerospace accounted for 1,400,000 
people at the end of 1966, The manufacturing of airframes alone accounted 
for the employment of more than 600,000 persons* 

The significance of aviation can be evaluated best in light of the overall 
spectrum of transportation* America has shifted emphasis from a production 
economy to a distribution economy to such a degree that consumer 
expenditures for transportation have grown at a rate twice as great as 
consumer expenditures for all other goods and services since World W&r II* 

In 1965, the Gross National Product was $697 billion. This is forecast 
to increase to $967 billion by 1970. Expenditures for transportation in 
1965 were $209 billion and are expected to grow to $290 billion a year 
by 1970. Air transportation was 7% of the total national transportation 
expenditure in 1965 or $14*6 billion. This is expected to grow to $40.6 
billion by 1970, or approximately 14% of the total national transportation 
expenditures* 

The changing patterns and modes of travel resulting from this dynamic 
growth have altered the economic and social structure of the nation. 

People have become accustomed to mobile ways of living and businesses have 
become accustomed to depending on modem means of travel for carrying on 
their activities. 

The growth picture cited above U baaed partly on the fact that aviation 
technology is, today, on the threshold of significant advances in a number 
of areas. Specific developments which are presently underway include 
the development of the supersonic transport, short-haul transport, stretched 
jet, and very large passenger/ cargo jet aircraft, such as the C-5 and 
Boeing 747. In general aviation, the numbers of aircraft are expected 
to increase from slightly under 100,000 units in 1965 to over 300,000 units 
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in 1980; from slightly over 16 million annual flight hours in 1965 to 
over 60 million in I960* 



These developments will open new passenger and airfreight markets and 
will result in significant increases in personal flying, as well as in 
productivity in commercial service# The increase in numbers and 
complexity of aircraft will also generate requirements for greater 
numbers of more highly skilled personnel# 

At a time when aviation is entering its greatest period of growth, a 
critical problem has developed with respect to availability of highly 
skilled personnel, particularly pilots and mechanics. This problem 
has been developing slowly since 1960# Its historical background is as 
follows; 

1. Twice during the period 1945 to present, the labor market 
for pilots and mechanics was flooded with a large surplus 
of trained personnel released from the military services 
following World War II and the Korean War. It was 
extremely difficult for many pilots, even with extensive 
training and experience, to find flying jobs in the civil 
aviation field. 

2. In 1958, the industry entered a new era through the 
introduction of jet aircraft. The new jets were capable of 
greater payloads and higher speeds, and one aircraft could 
do the work of many. For example, one 707 could replace as 
many as seven DC-7 aircraft in service at that time. The 
introduction of the jets reduced the requirements for 
pilots and some low seniority flight personnel were 
actually furloughed. 

3. The interest of our nation* s youth declined somewhat as 
they observed these developments. An atmosphere had been 
created that made aviation an unattractive choice for young 
people seeking stable, secure careers. The following 
comments were frequently submitted in response to questions 
raised by researchers studying flight skills and training; 
"Why select a career that was already over-crowded?" - 
"Aircraft mechanics are underpaid and many must find jobs 
in other industries, so why should I pay money I don*t 
have to learn a trade for a job which is not available?" 
Consequently, enrollment in aviation courses dwindled 

and the number of schools offering aviation training 
slowly decreased. 
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4. Th© lack of interest and the reduction in training 
of new pilots has also occurred at a time when World 
War XX Pilots now flying in civil aviation were being 
lost in ever- increasing numbers due to retirement, for 
medical reasons, or due to promotion. 



Early in 1964, the Administrator of the Federal Aviation Agency, JjF* 

because of his growing concern with the number of indications t 
aviation night be facing potentially serious shortages of highly 8k ‘“ e<1 
workers requiring extensive training. The Board's study was given the 
working name of "Project Long Look". The Board was authorized to conduct 
necessary^eseareh and analysis to measure current manpower resources in 
military, commercial, and general aviation. 



The Board determined that significant numbers of flight and ^^enance 
personnel would be required tc meet the gr owth needs , of the 
that annual attrition losses of personnel due to Retirement, y 9 

or promotion will increase substantially between 1965 and 1980. Xt 
further determined that fewer military pilots are available than in 
nrwious vears and the percentage of military pilots continuing on in 
civilian aviation is dwindling. The report stated that .^equate 
of trained flight/mechanical personnel will not be available at pres 

training and attrition rates. 



On the basis of the future quantitative and i qualitative need s, as 

indicated in the foregoing discussion, and f Pledge £ the 

and r<»flt3onslbility for the development of skills and Knowledge xn uw 

“eirTaviation! Arizona State University embarked on a program to 

det e r m i n e the feasibility for establishing an aviation training oper 

as a continued part of its functions- 



Because of the economic development potential for such a 
thestudy was sponsored by the U. S. Department 

Development Administration. Many contributions were al * d mace ' to 
study by local and national organizations with interests in the 
aviation and education. 
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The immediate objective of this study was to determine the feasibility 
for the establishment of a program for training skilled flight and non- 
flight personnel which are critically needed by the nation's aviation 
industry# The training program visualized would provide for academic 
training of both ground support and flight personnel, including a four- 
year baccalaureate degree in Aeronautical Technology earned in an 
accredited university, with primary and advanced flight training conducted 
at an appropriate training base# 

The Feasibility Study would include an accurate determination of the needs 
with respect to both types and numbers of personnel to be trained, the 
establishment of detailed curricula for the various training courses, the 
selection of the most suitable training base for the flight operations 
portion of the program, and the development of detailed costs and methods 
for financing such a program. The study was conducted in coordination 
with and extensive cooperation from the aviation industry. 

The study was initiated in December 1966 and continued for a period of 
six months, culminating in this final report. The study included five 
major areas of investigation, the results of which are presented in this 
report under Sections I through V. Following is an abstracted summary 
of the work performed, along with major conclusions and recommendations 
from the five sections of the report. 



Summary 

Section I - Quantitative Requirements for Skilled Aviation Personnel : 
This part of the overall study was conducted in three divisions — the 
civil air carrier requirements, the general aviation requirements, and a 
projection of the supply and demand for professional pilots. Requirements 
for non-commercial pilots or those who fly for personal reasons were not 
treated in this study due, primarily, to the lack of documentation in this 
area of aviation operations. (Total aircraft units and total flight 
hour estimates did, however, include personal flying.) 

In the civil air carrier requirements part of the study, data was 
acquired from leading carriers, aircraft manufacturers, aircraft equipment 
manufacturers. Air Line Pilots Association, Air Transport Association of 
America, Civil Aeronautics Board, Federal Aviation Administration, 
International Civil Aviation Organization, and from numerous key individuals. 
The data were translated into revenue passenger and cargo ton-miles of 
operation and aircraft fleet size projections, with due recognition of 
the various potential growth limiting factors. 
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A mathematical model was also developed for use in computer 
prediction of future cockpit and mechanic work forces, based on 
historical relationships between all of the key growth factors and the 
growth data obtained from the sources cited# The pilot and mechanic 
work force projections were then treated to sensitivity analysis by 
varying some of the input data factors in the mathematical model for 
the purpose of determining those factors which have the greatest 
influence on the projections of future needs# 

In the general aviation category, the total fleet size and 
annual hours of operation were forecasted, using two different growth 
rates* Using the fleet size and annual hours of operation projections, 
the future (1965-1980) requirements for commercial pilots and total 
mechanics were projected* 

Finally, the commercial pilot requirements were analyzed in 
terms of supply from military releases and from non-military pilot 
training programs. A ’’critical projection level” method was established 
to aid in determining production levels of commercial pilots to supply 
the needs of the future. Further military release data is needed, however 
to project the findings to 1980* 



Section XI - Curriculum Study : This part of the overall study 

concerned itself with analyses of existing mechanic and pilot curricula 
and a determination of the improvements that should' be made to meet the 
current and future qualitative needs of the industry* 

As a result of these analyses, current Arizona State University 
curricula were upgraded and are now considered qualitative improvements 
over existing curricula primarily in their assessment of and provisions 
for meeting the future needs of the industry. 

The role of new educational technology and the part it can play in 
the improvement of aviation training was studied in considerable depth. 
A number of conclusions and recommendations for the future continued 
improvement of aviation curricula were developed as a result of these 
studies# 



Section III - Site Selection Study ; In this section of the overall 
study, consideration was given to the possibility of utilizing one of two 
sites as a location for the proposed training center. The two sites were 
the Litchfield Naval Air Station west of Phoenix (being closed by the 
Department of Defense) and the Goodyear Auxiliary Airfield located, on the 
Gila River Indian Reservation. 
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Both sites were examined in detail with respect to availability and^ 
suitability of land, runways, buildings, utilities, etc# In addition, the 
proximity of the two sites to other air operations in the area was 
examined and analyzed in light of a proposed training operation. On 
the basis of the foregoing, it was determined that the Goodyear Auxiliary 
Airfield was the most suitable site for the proposed aviation training 
center. 



The economic impact on the Indian Reservation site was then analyzed 
in detail from the standpoint of potential jobs and income for the 
community and for individuals residing on the Reservation. 



Section IV - Cost and Financing ; In this section of the study, 
costs for the facilities of the proposed training center were estimated 
after developing a number of cost factors related to enrollment, space 
allocations, and unit costs. Equipment costs were also estimated, including 
the educational equipment, aircraft, ground support equipment, and synthetic 
trainers required. These estimates, along with the annual operating costs 
for the proposed training center, were all developed on the basis of 500, 
1000, 1500, and 2000 student modules. 

Historical sources and the distribution of funds for educational 
institutions were examined, and a general plan for the financing of the 
proposed center was developed. In this general plan, the roles of the 
University, the aviation industry, and the federal government were outlined. 



Section V - Implementation Plan s In this section of the study, 
both short- and long-range plans were developed. The short-range plans 
included the immediate actions required, such as negotiation with the 
Tribal Council for long-term land leases and site development; the 
establishment of an industry-sponsored, non-profit educational 
organization; and the design and development programs for both the 
academic and flight training facilities of the proposed center. 

The long-range plans included an examination of the research and 
development activities necessary to integrate new educational 
technologies in the overall training center operations. 
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Conclusions 



Some of the major conclusions derived from the studies summarised 
above arej 

1. Revenue passenger miles for U.S. civil air carriers 
will increase from 76 billion passenger miles in 1965 
to 315 billion passenger miles in 1980 5 cargo ton-miles 
from 3.1 to 38.1 billion ton-miles j and the aircraft 
fleet will grow from 2,125 to slightly over 3,000 
aircraft. 

2. The employment of civil air carrier aircraft cockpit 
crew members will increase from 22,972 in 1965 to 
43,665 in 1980, with a total cumulative requirement 
of 35,906 new pilots for that period. 

3. The civil air carrier mechanic work force will increase 
from 43,667 in 1965 to 80,224 in 1980, with a total 
cumulative requirement of 95,392 new mechanics for that 
period. 

4. The general aviation fleet will increase from 104,000 
to 315,000 units, with total flight hours increasing 
from 16.7 to 63 million flight hours per year by 1980. 

5. Commercial pilot requirements in general aviation will 
increase from 48,760 in 1965 to 184,750 in 1980, with a 
total cumulative requirement for 182,075 pilots for 
that period. 

6. The number of mechanics in general aviation will increase 
from 40,000 in 1965 to 120,000 in 1980, with a total 
cumulative requirement for 138,483 new mechanics during 
that period (approximately one-third would be certificated) « 

7. Relatively little research has been executed which relates 
to pilot and mechanic qualitative curriculum design and its 
operational effectiveness. This is also true fcr other 
aviation curricula. 
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8. A comprehensive, qualitative research program utilizing 
a variety of methodologies is greatly needed in a broad 
variety of important aspects of aviation education. 

9. Instructional time in terms of clock hours, despite its 
limitations as a qualitative standard of proficiency, 
remains as the n corc logic" of curriculum design in 
institutions involved in aviation education. 

10. Better defined standards of competence and improved 
measurement techniques for achievement should be important 
objectives in upgrading and revising curricula. 

11. The proposed pilot and maintenance technician curricula 
derived from this study represent qualitative improvement 
over existing curricula primarily in their assessment and 
provisions for meeting emerging needs. 

12. The joint Arizona State University/General Learning 
Corporation research effort in vocational/ technical 
curriculum development based on a computer-aided multi- 
media approach will provide great assistance and impetus 
to the application of technology to aviation education. 

13. The location of an aviation training center on the Goodyear 
Auxiliary Airfield will result in significant benefits to 
the Indian population and will also provide job opportunities 
to the disadvantaged of the surrounding communities. 

14. An Inventory/analysis of job skills on the Indian 
Reservation should be made and a training program under- 
taken to teach the required skills to qualified personnel 
for the jobs created by the establishment of a training 
center and other developments which are occurring on the 
Reservation. 

15. The total cost for all facilities and equipment for the 
proposed training center will be approximately $7,000 per 
student and the annual cost of operation will be 
approximately $2,000 per student, plus the costs for 
flight training. 
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16. Because of the national implications and direct 
benefits to the aviation industry, the proposed 
aviation training center should be established and 
operated as a cooperative effort between the 
University, the aviation industry, and the federal 
government. 

17# A single organization to represent all of the aviation 
industry 1 s needs will be required for the cooperative 
effort cited above. A non-profit, membership 
corporation should be considered for the purpose. 

18. The functions of the aviation training center could be 
most effectively performed by the University assuming 
the responsibility for conducting the academic portions 
of the training program and the industry-established 
organization conducting the flight training portions 

of the total program, with research and development 
being performed separately and jointly as appropriate, 

19, The development of the site and facilities, procurement 

of equipment, and establishment of faculty and staff should 
be completed by 1 September 1968 for the flight center 

and by 1 September 1969 for the academic center, 

« 



Recommendations 

Following are some of the major recommendations contained in the 
reports 

1, Because of the difficulties experienced in assembling 
the data necessary for analyzing future personnel 
requirements, particularly in the general aviation 
segment, a data center should be established with 
continuous inputs provided by every segment of the 
industry. 



2# The mathematical model developed for predicting 

air carrier pilot and mechanic requirements be further 
developed and utilised in connection with recommendation 
u t u above# The model could also be expanded for use in 
general aviation and with other modes of transportation# 

3# Full consideration be given to the establishment and 
operation of an aviation training center, as described 
and discussed in this report# Such a center would help 
meet some of the quantitative requirements for the 
aviation industry, as well as some of the qualitative 
requirements discussed in other sections of the report# 

4# Consideration be given to the implementation of the 
proposed pilot and aviation maintenance technician 
curricula as the nucleus of a future and broader aviation 
occupational group of curricula, and that such 
implementation be considered in the concept of the 
aviation training center, as explored in this study# 

5# Concentrated efforts be made to initiate an organized 
aviation education research program to attack vital 
problems, some of which are: 

A# Pilot Task Analysis (Terminal Behavior Analysis) : 

A study, comparable in depth and duration, is 
needed to ascertain civilian pilot tasks in terms 
of what a pilot does and the sequence in which he 
does it} the relevance of tasks, one to another} 
the priority of learning sequence of tasks he 
performs} the frequency with which he performs 
tasks} and the degrees of manipulative skills 
required of specific tasks# 

B* A Comparative Cost Analysis of In-Depth Specialty 
Training for Pilots and Non-Bilots s Undoubtedly, 
individual carriers are conducting on-going cost 
analyses of their own training investments. A 
collective analysis concentrating on what is being 
taught} how it is being taught} measurement factors 
of productivity} temperament factors effect on 
training} aptitude identifications and correlations, 
if any} and other areas need to be determined. The 
products of such research could then be related to 
what can and should be done by pre-professional 
education and training institutions to reduce the 
on-the-job training investments of the carriers. 
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c. Instructor Personnel Education and Training 
for Aviation Curricula : Research and training 

activities are needed, especially in the use of 
currently available media, modules, and methods, 
but, more importantly, in the potential 
applications of new educational technology to 
aeronautical technology curricula. 

An aviation industry/education research and development 
center be established within the context of the proposed 
aviation training center to initiate, conduct or 
coordinate these studies as appropriate. Further, it is 
recommended that careful attention be given to plans for 
national dissemination and implementation of the 
anticipated research findings, curricula, instructional 
materials and systems* 

Within the context of the proposed aviation training center, 
consideration be given to the establishment of a (civil 
aviation industry) education/ training documentation center, 
providing for automated retrieval and remote access 
provisions for the civil aviation industry* 

That encouragement and assistance be provided the aviation 
industry in the establishment of a private, non-profit 
organisation whose primary function will be to establish 
and operate the flight training portion of the proposed 
aviation center as a cooperative venture with the University, 

A program be established, in cooperation with the Bureau 
of Indian Affairs, for the identification of skills, 
aptitudes, and attitudes of the total population on the 
Reservation, followed by a comprehensive pre-vocational, 
vocational/technical and social training program to prepare 
the Indians for the advantages to be derived from the 
training center and other area development programs. 

An early conference be scheduled for representatives of 
the civil aviation industry, the federal government, and 
Arizona State University. The purpose of the conference 
will be to develop a plan for a joint cooperative effort 
to establish an aviation training center of national 
significance, as discussed throughout this report. 
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The division of responsibility for the establishment and 
operation of the aviation training center be for the 
industry-sponsored, non-profit education organization to 
establish and operate the flight training program, and 
the University establish and operate the academic program ( 
The federal government should provide both organizations 
with financing and operations assistance. 



Epilogue 



Xt is obvious from the information presented in this report that a 
combination of powerful factors are at work in aviation today when 
assessed, dictate equally powerful and perhaps radically different approaches 
in aviation education. The primary factors referred to are, of course, the 
massive and accelerating growth in aviation and a corollary and equally 
dynamic technological progress . While there are a vavieiy oi leBeet but 
important factors operating, the third major factor which jives rise to 
great national concern is the apparent absence of an accompanying dynamic 
response on the part of civil aviation education. Even a cursory # 

examination reveals a “business as usual” and traditional education/ training 
operation and little or no research and development in aviation curriculum 

structure or methods. 



A similar and somewhat more intensive examination will reveal a ^ 

growing area of research and development of great promise in the application 
of newer educational technology in academic disciplines other than aviation 
education. Importantly, there appears not to have been evolved or 
deliberately developed in America a mechanism, structure or con er c P 
of the research, demonstration, implementation and wide d J ssein ^ 1 ti ^.^^ 
could activate dynamic educational response to meet emerging civil aviation 

needs . 



The brief attempt at assessment given here is intended to be realistic as 
opposed to being simply negativistic. Certainly, it presupposes a grea 
pride in America 1 s monumental progress in aviation and commends 
individual efforts in aviation education in attempting to service that 

progress to date. 



It must be universally accepted that the great growth in civil aviation 
of the immediate past is the product of numerous factors but, importantly, 
it is a product of the accelerating technology, which sets up a ; 
interaction with growth to the end that the factors of growth and technology 
become mutually stimulating. It is equally apparent that even in this recent 
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rapid growth period, the aviation industry is on the threshold of what 
might he termed a "quantum leap" in growth* Unfortunately, no comparable 
prospect of a "quantum leap" in aviation education can be anticipated from 
the existing aviation education structure and its present capability* 

It was from this frame of reference that the concept of a civil air academy 
or civil aviation training center was conceived* The concept was developed 
as the prospective instrument of the aviation community, certainly not to 
be viewed as the "place" where all personnel trainee quantitative requirements 
would be met, but far more significantly as the "place" where innovative and 
creative aviation curricula and instructional materials systems are 
designed, tested and perfected for implementation nationally, in order to 
mobilize efficiently the existing and emerging aviation education agencies 
of the nation. In short, it is visualized as the vehicle required to 
generate an aviation education "quantum leap". 

To paraphrase a noted philosopher, "Nothing is so powerful as an idea or 
concept whose time has arrived". Informal explorations of the aviation 
training center concept and its "timeliness" with a variety of leaders in 
the aviation industry resulted in encouragement to the end that this 
Feasibility Study was undertaken. Having now been completed, it is sincerely 
hoped that the study findings will serve the leadership of the aviation 
community as a useful tool in meeting the challenges faced. 
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SECTION I 



QUANTITATIVE REQUIREMENTS 
FOR 

SKILLED AVIATION PERSONNEL 



General 



This section oil the report presents the results of that portion of the 
feasibility study which was undertaken to determine present and future 
industry personnel requirements in certain skill categories. Because of 
time and resource limitations, the study specifically covered only the 
pilot and mechanic requirements. Other skill categories are discussed 
briefly in the report but were not studied in depth. 

The quantitative personnel requirements study results are presented in 
three parts. The first part deals only with the personnel requirements 
for the air carrier segment of the civil industry, the second part deals 
with the general aviation requirements, and the third part covers an over- 
all analysis of the supply and demand problem. 

The part of the study dealing with civil air carrier requirements developed 
forecasts for new hire pilots and mechanics from 1965 through 1980. The 
civil air carrier segment of the industry consists of certificated route 
air carriers (trunk, local service, territorial and international, 
helicopter, Hawaiian, Alaskan, and all-cargo carriers) , plus the commercial 
operators and supplemental carriers. This portion of the feasibility study 
served a dual purpose, in that it provided the data for the basic study 
and also for a doctoral dissertation for Professor D. Clay Whybark, one 
of the Arizona State University study team members. 

The general aviation requirements portion of the overall study developed 
needs for pilots and mechanics during the period 1965 through 1980. Two 
approaches were taken in this part of the overall study. One approach 
taken by Dr. Leslie Thomason and his associates of the Cessna Aircraft 
Company covered a very detailed analysis of the requirements for the period 
1966-1975. The second approach, by Arizona State University study team 
members, was not as detailed and covered the period 1965-1980. General 
aviation operations include all civil aircraft operations, except those 
classified as air carrier operations. This segment of the aviation industry 
embraces a multitude of diverse and increasing uses of aircraft, ranging 
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from the transportation of personnel and cargo by business firms in 
corporate aircraft and by air taxi operators to aerial application 
(cropdusting), power and pipeline patrol, and flying for pleasure. 

The third part of the quantitative requirements study is a projection 
of the supply of commercial pilots and a comparison to the demand. Two 
major sources of supply were investigated. The first of these was the 
military, since this has been the traditional source of commercial 
pilots in the United States, The second source investigated was the non- 
military production of pilots by the aviation industry. 

The assumptions which established certain limitations in each of the 
studies and the methodology used in performing the studies is presented, 
as appropriate, within each of the three parts. 
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CIVIL AIR CARRIER 
QUANTITATIVE REQUIREMENTS, FOR 
PILOTS AND MECHANICS 



Introduction 

This section of the feasibility study for an aviation training center 
at Arizona State University develops the forecasts of the required new 
hire pilots and mechanics from 1965 through 1980 for the civil a * r 
carrier segment of the aviation industry. This segment consists of the 
certificated route air carriers (trunk, local service, territorial and 
international, helicopter, Hawaiian, Alaskan, and all-cargo carriers), 
plus the commercial operators and supplemental carriers. 

Within the civil air carrier industry, the certificated route air carriers 
have done the most extensive reporting of statistics. Thus, throughout 
this report, the statistical processing was done with this data, unless 
explicitly stated otherwise. The underlying assumption is that the 
statistical relationships of the certificated carriers can be applied to 
the commercial operators and supplemental carriers for forecasting purposes. 
Even if this assumption does not hold for certain conditions, it will not 
make a major difference in the total picture because of the relative size 
of the two groups. The supplemental carriers and commercial operators 
combined operated only 229 aircraft (10.2% of the total industry), mostly 
of the smaller size, and employed approximately 1,000 pilots (less than 
5% of the total) at year-end 1965. 

Throughout this report, any reference to pilots includes "pilots, copilots 
or other flight personnel", as reported by the Federal Aviation 
Administration and Civil Aeronautics Board. Included are captains, first 
and second officers, and flight engineers. Analogous terms would be flignt 
deck personnel or cockpit force. For mechanics the definition also follows 
the reporting of the FAA and CAB. In this instance, the total is not 
restricted to licenced but includes all persons reported by the airlines 
as working at mechanics’ jobs. It may seem as though the mechanics are 
not sufficiently covered in the report. This is not intended. The same 
basic process was used to forecast both pilot and mechanic requirements. 
When the methodology was applicable to both pilots and mechanics, it is 
most often presented in terms of pilots. In cases where results or 
conclusions were different for mechanics than for pilots, this difference 

is pointed out. 
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The method for developing the forecast involved several steps. The 
first step was the overall projection of pilot (mechanic) employment in 
any given year. In order to do this, the historical relationship between 
pilot employment and other variables (i,e,, aircraft) was established, 
using statistics. Forecasts of these other variables were then developed 
and used to determine overall employment levels. Next, factors that 
might limit the forecasts were investigated to be certain that the results 
were feasible. Finally, the annual losses to the industry were determined 
to find the number of replacements needed each year. The sum of 
replacements and increases in employment levels defines the new hire 
requirements. 

As in all forecasts, some basic assumptions as to the political and 
economic climate must be set forth. Xn this study, it was assumed that 
there would be neither a greatly improved nor aggravated world political 
situation and that the United States will be involved in "brush war" 
conflicts throughout the period of study. The economy will continue to 
grow at its present rate and that there will be neither major reduction 
nor increase in disposable personal income growth. 

Assumptions regarding competition to air travel by other modes are 
discussed in detail in the section on possible limitations to growth. 

The following pages explain the basic procedure as outlined above. Then 
the findings and implications of the findings are presented. 
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